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BASIC-ABSTRACT: 

Aluminium-based alloy, containing silicon, copper, nickel, iron, magnesium, 
manganese, titanium, zirconium, chromium, lithium and tin, additionally contains 
vanadium, phosphorus, cerium, beryllium, boron, hafnium, cadmium, sulphur and 
at least one other element selected from group comprising bismuth, barium, 
antimony, calcium, sodium, potassium and strontium, at ratio of components (in 
wt.%): silicon 11-25, copper 1.0-4.5, nickel 0.05-2.0, iron 0.1-2.0, magnesium 
0.05-1.0, manganese 0.1-2.0, titanium 0.01-0.4, zirconium 0.01-0.3, chromium 
0.005-0.5, lithium 0.001-0.01, tin 0.005-0.05, vanadium 0.005-0.5, phosphorus 
0.01-0.1, cerium 0.005-0.10, beryllium 0.005-0.05, boron 0.005-0.05, hafnium 
0.005-0.15, cadmium 0.005-0.10, sulphur 0.005-0.01, at least one other element 
selected from group comprising bismuth, barium, antimony, calcium, sodium, 
potassium and strontium 0.03-0.15 and balance aluminium. 

USE - In metallurgy, in production of aluminium-based heterogeneous alloy. 

ADVANTAGE - The alloy, compared to prototype, has strength and yield point 
increased by 10-13%at relative elongation above 1.5%, in cast state, and by 
25-35%, at relative elongation above 3%, in deformed state. The yield of good 
quality product is increased to 90% and more compared to 50% for prototype 
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BepTMaH AneKcaHAP A6paMOBMH, 
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(54) rETEPOrEHHblfi Cn/IAB HA OCHOBE AJllOMklHHfl 

(57) PecfeepaT: 

M3o6peTeHne othocmtch k Meraji/iyprnn n 
MOKeT 6biTb wcnonb30BaHO An;! no/iyMeHMfl 
Ae4)opMnpoBaHHbix nonyc|)a6pMKaTOB M3 
reieporeHHbix cnnaBOB Ha ocHOBe aniOMUHnyi. 
CnnaB coAepwuT cneAyJoi^ne KOMnoHeHTbi, 
Mac.%: KpeMHuti 11,0-25,0; MeAb 1,0-4,5; 
MarHMM 0,05-1,0; >Kane3o 0,1-2,0; MapraHeij 
0,1-2,0; ijHpKOHMfl 0,01-0,3; TMtaH 0,01-0,4; 



xpoM 0,005-0,5; BaHaAHfi 0,005-0,5; HMKenb 
0,05- 2,0; c|)occpop 0,01-0,1; cepa 0,005-0,01; 
nn™fi 0,001-0,01; LjepHfl 0,005-0,10; 6epi/m/infi 
0,005-0,05; 6op 0,005-0,05; onoso 0,005- 
0,05; racjDHMft 0,005-0,15; Kaflwufi 0,005-0,10; 
no KpafiHefi Mepe oahh oneMem M3 p*Aa: 
BUCMyT, 6apwfi, cypbMa, Ka/ibquM, HaTpufi, 
Kankifi, ctdohljhB 0,03-0,15; ajiioMMHMW 
ocTanbHoe. 5 Ta6/i. 
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(54) HETEROGENEOUS ALLOY ON THE BASE OF ALUMINIUM 



(57) Abstract: 

FIELD: metallurgy, manufacturing of 
deformed half-finished articles of 
HETEROGENEOUS alloys on the base of 
aluminium. SUBSTANCE: alloy comprises, mas 
%: silicium, 11.0-25.0; copper, 1.0-4.5 
magnesium, 0.05-1.0; ferrum, 0.1-2.0 
manganese, 0.1-2.0; zirconium, 0.01-0.3 
titanium, 0.01-0.4, chromium, 0.005-0.5 



vanadium, 0.005-0.5; nickel, 0.05-2.0 
beryllium, 0.005-0.05; boron, 0.005-0.05 
tin, 0.005-0.05; hafnium, 0.005-0.15 
cadmium, 0.005-0.10 and at least one element 
which is chosen of group including bismuth, 
antimony, calcium, sodium, potassium, 
strontium, 0.03-0.15; aluminium, the 
balance. EFFECT: improved quality. 5 tbl 
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M3o6pereHne othochtca k MeTannypruH m 
MoweT 6biTb ncnojib30BaHO Afifl nonyneHkm 
flec})opMMpoBaHHbix nonycfcaopwKaTOB M3 
reTeporeHHbix cnnaBOB Ha ocHOBe anioMviHMfl. 

M3BedeH cnnaB ATI 26 Ha ochobs 
anwMUHMfl, coAep>KainM^ (Mac): KpewiHufi 20,0 
22,0; MeAb 1,5 2,5; Mamutf 0,4 0,7; Huxenb 
1,0 2,0; MapraHeLj 0,4 - 0,8; xdom 0,1 0,4; 
wene30 ao 0,7; ljhhk ro 0,3; onoBO flo 0,01; 
CBHHeu, ao 0,05; tht3h ao 0,2; aniOMUHMtf 
ocTa/ibHoe (CiporaHOB r.5. PoTeHcepr B.A. 
TepLUMaH r.5. CnnaBbi aniOMkiHHfl c KpeMHHeM. 
M. MeTannyprun, 1977). 

HeAOCTaTKOM 3Toro cruiaBa rbjiaiotcs 
HH3Kne MexaHMMecKne CBOftcTBa (npeAen 
npOHHOCTH n npeAen TeKynecTH) h, KaK 
cneACTBue, HM3Kne MexaHMHecKwe CBoficTBa ( 
npeAen npoHHocm m npeAen TeKynecTn) 
nponaBOflUMbix AecpopMkipoBaHHbix 
noxiyct>a6pkiKaTOB c HM3KMM bwxoaom (Me oonee 
30%). 

M3BecTeH reTeporeHHbix cnnaB Ha ocHOBe 
anwMUHMfl, BKnKwaioLii,nfi (Mac): KpeMHkltf 11,0 
13,0; MeAb 2,0 3,0; HMKenb 0,4 0,9; Mamn& 
0,8 1,3; MapraHetj 0,3 0,6; TMTaH 0,05 0,2; 
MMHK 0,2 1,0; nuTMM 0,001 0,5; u,upKOHMfl 
0,001 0,2; «ene30 ao 0,8; ojiobo ao 0,02; 
cBMHeu, ao 0,1, anKJMUHufi ocTanbHoe (a. c. 
CCCP N 1502647, kji. C 22 C 21/04, aaflB/i. 
25.11.1987), npoTOTMn. 

HeAOCTaTKOM M3BecTHoro cruiaBa ABnaioTCfl 
HM3Kne MexaHUMecKne CBOfiCTBa (npeAen 
npoMHOCTM, npeAen TeKynecTM), hto He 
no3Bon«eT nonynaTb M3 Hero 
AecfropMnpoBaHHwe nonycfcaopiiKaTbi c 

BblCOKMMM MeXaHMMeCKMMM CBOMCTB3MM M 
BblCOKMM BblXOAOM TOAHOrO. 

(IpeAnaraeTcn reTeporeHHbifi cnnaB Ha 
ocHOBe anioMMHMfl, coAep>KaiAM^ KOMnoHeHTbi 
npn cneAyK5LMeM cooTHoweHHH, Mac. 

KpeMHHM 11,0-25,0 

MeAb 1,0-4,5 

MamuM 0,05-1,0 

>Kene30 0,1-2,0 

MapraHeLj 0,1-2,0 

UmPkohmm 0,01-0,3 

TMTaH 0,01-0,4 

Xdom 0,005-0,5 

BaHaAMM 0,005-0,5 

Huxenb 0,05-2,0 

Qoccfcop 0,01-0,1 

Cepa 0,005-0,01 

JIhtmm 0,001-0,01 

Mepwfi 0,005-0,10 

EepnnjiHM 0,005-0,05 

Bop 0,005-0,05 

Ojiobo 0,005-0,05 

TacfcHMM 0,005-0,15 

KaAMufi 0,005-0,10 

no KpafiHert Mepe, oamh aneMeHT U3 p«Aa 
BUCMyT, 6apnfl, cypbMa, Kanbu,kitf, HaTpvifi, 
Kannfl, CTpOHL^nti 0,03-0,15 

AniOMMHHM OcranbHoe 

npeAnaraeMbiX cnnaB OTnHnaeTca ot 
npoTOTMna TeM, hto b Hero AononHHTenbno 
BBeAeHbi BaHaAM^, (fcoccpop, qepHfl, 6"epnnnnfi, 
6op, raq*)HM«, KaAMMfi, cepa m, no xpaflHefl 
Mepe, oahh sneMeHT M3 p«Aa BucMyT, 6apnfl, 
cypbMa, Kanbqn«, HaTpwfl, Kanufl, cTDOHU^fi npw 
cneAyfou^eM cooTHOweHHM KOMnoHeHTOB , Mac. 

KpeMHHM 11,0-25,0 

MeAb 1 ,0-4,5 

MamuM 0,05-1,0 

>Kene3o 0,1-2,0 

MapraHeu 0,1-2,0 
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L^pKOHMM 0,01-0,3 

Tmtbh 0,01-0,4 
XpoM 0,005-0,5 
BaHaAMM 0,005-0,5 
Huxenb 0,05-2,0 
Oocqtop 0,01-0,1 
Cepa 0,005-0,01 
JIhtum 0,001-0,01 
L|epnfi 0,005-0,10 
BepMnnnw 0,005-0,05 
Bop 0,005-0,05 
OnoBO 0,005-0,05 
ra(J>HMM 0,005-0,15 
KaAMMM 0,005-0,10 

no KpaftHeft Mepe, oahh aneMeHT H3 p^Aa 
BUCMyT, 6apnti, cypbMa, xanbi^MM, HarpMM, 
KanuM, CTpoHi^nM 0,03-0,15 

AnfOMMHuii OcTanbHoe 

TexHHHecKHfl pe3ynbTaT noBbnueHne 
MexaHnnecKnx cboActb (npeAena npoHHOc™ u 
npeAena TexynecTn) cnnaBa m, xax cneACTBue, 
noBbiiueHHe MexaHUMecxnx cbo^ctb 
AeqtiopMMpoBaHHbix nony4)a6pnKaTOB H3 stux 
cnnaBOB n noBbiiueHMe BbixoAa roAHoro. 

B cnnaBe c npeAnaraeMHM coAe p>Ka h m e m 
KOMnOHeHTOB <fcopMnpyeTCH 
MOflncf)Mi4MpoBaHHafl CTpyicrypa c MenxviMM m 
paBHOMepHO pacnpeAeneHHbtMH HacTiii^aMM 
nepBMHHbix MHTepMeTannnnecKHX 0>a3 n 
KpeMHMfl, a TaioKe c AncnepCHoW SBTeKTHKoft. 
Taxaa CTpyxTypa cnnTKa o6ecnennBaeT 
noBbiiiieHHbie MexaHkinecxkie CBOvicTBa (npeAen 
npoHHocTn n npeflen TeKynecTM) cnnaBa, 
AocTaTOHHyio nnacTMHHocTb npn o6paooTKe 
AaBneHneM n nonyneHne KanecTBeHHbix 
Aec£>o p m m poB a h h bix nonyo>a6pMKaTOB c 

BblCOKMM ypOBHeM MexaHMMeCKMX CBOMCTB M 

BbicoKHM BbixoAOM roAHoro. ripn nocneAyKJLuefi 
TepMnnecKO^ o6pa6oTKe (saxanxe) 
cjDopMMpyeTCfl nepecbiLii,eHHbitf TBepAwC^ 
pacTBop Ha ocHOBe anwMUHMfl, hto 
oOecneHMBaeT noBbiiueHHe MexaHnnecKnx 
cboActb npn CTapeHnn 3a cneT BbiAeneHMfl 
4)a3ynpoHHMTenefi. 

CnnaB c coAspKaHneM KOMnoHeHTOB HM>xe 
npeAnaraeMoro HHKHero MMeeT rpy6yio 
CTpyicrypy c KpynHbiMM KpucTannaM 
HHTepMeTannuAOB m HeMOAM4)HL^MpoBaHHo^ 
SBTeKTMKoX, a TafOKe c rpy6biMn nepBUHHbiMn 
KpucTannaMM KpeMHM«, hto o6ycna&nMBaeT 
HM3Kne MexaHnnecKne CBoRcTBa (npeAen 
npoHHocTM m npeAen TexynecTn) cnnTKa, hto, b 
cbok) onepeAb, He noaBonneT nonynaTb 
AecjDopMMpoBaHHbie nonycf)a6pMKaTbi c 

BblCOKHMH MexaHUHeCKMMM CBOMCTBaMM. 

KonnnecTBO nerMpyjoiunx sneMeHTOB 
HeAOCTaTOHHo A/ifl nonyneHMfl BbicoKoro 
3qbq*)eKTa CTapeHUfl npn TepMnnecxoM 
o6pa6oTKe Aet^opMnpoaaHHbix 
nonycf)a6pnKaTOB. 

CnnaB c coAep>Ka h neM KOMnoHeHTOB Bbiiue 
3aflsnfleMoro BepxHero npeAena MMeeT rpy6yjo 
CTpyicrypy 3a cneT pesKoro yBennneHnw 
o&beMHOfi Aonn KpynHbix h xpynxnx nacTui^ 
MHTepMeTannnAOB KpncTannn3ai4noHHoro 
nponcxo)KAeHHfl c HeonaronpuaTHofl 
Mopcf)onorneR (nnacTMHbi m urnbi). noBbtweHkie 
C0Aep>KaHM« nernpy»oiAMX oneMeHTOB Bbiuje 
BepxHero npeAena no HacTOfliAe« 3aflBKe 

npMBOAUT K CHM>KeHMIO MexaHMH6CKHX CBO^CTB 

(npeAen npoHHOCTn u npeAen TeKynecTM, a 
TaioKe oTHocnTenbHoro yAnnHeHun), hto pe3Ko 
CHuxaeT bwxoa roAHoro m MexaHUHecxne 
cBo^CTBa Ae4)opMVipoBaHHbix nony4>a6pMKaTOB 
flpuMep. nonynann cnnasbi c 
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npeAnaraeMbiM coflep>KaHneM KOMnoHeHTOB. 
Ana 3Toro roTOBunn tunxTy na anioMMHM« MapKM 
A 7 (fOCT 11069-64), MarHM« MapKH Mr 95 
(rOCT 804-74), cf>TopncTbix conefl K, Na, 
jwaTyp anfOMUHMfl c Si, Cu, Ni, Fe, Sr, Ti, 
Zr, V, Mn, Cr, Li, Ce, Be, Sn, Hf, Cd, Ca, 
Bi, Ba, Sb, nuraiyp Cu-P, Cu-S n Ti-B. LUnxTy 
nnaBMnn b aneicrpHHecKofi nenn conpoTMBnemifl. 
npn 3tom CHaMa/ia pacnnaBJinnn anioMHHHfl, 
33T6M npM TeMnepaType pacrinaB/ieHHoro 
a/iiOMHHHfl 850 °C b pacnnaB BBOflkinn 
JinraTypbi, nocne pacTBopeHun Jinraiyp 
TeMnepaTypy b nenn cHkixanH ao 750-800°C m 
BBOflnnn MamuM h cpTopucTbie com Kanua n 
HaTpufl. nocne nonHoro pacnnaBneHMa Bcefl 
niMXTbi, cnnaB OTnuBann npn TeMnepaType 
750-800°C MeTOAOM HenpepbiBHoro nwbfl b 
ctimtkm AuaiweTpoM 100 mm. TaiOKe nonynann h 

CniiaB B COOTBeTCTBMM C npOTOTMnOM. CocTaBbi 

KOHKpeTHbix cnnaaoB npHBeAeHbi b Ta6n. 1. 

nonyMeHHbie cnnaBbi roMoreHH3MpoBann 
npn 450-460°C b TeneHne 4 m. 3aieM H3 hhx 
M3roTaBnMBann Kpyrnwe o6pa3Ubi An* 
ncnbiTaHM^ Ha pacTJweHHe (AnaMeTp pa6oHen~ 
nacTn 6 mm, AriUHa paConeR nacTM 30 mm no 
TOCT 1497-73). HcnbiTbiBann npn paorfweHHH 
(rOCT 1497-73) no 5-7 o6pa3UOB Ha KawAbifi 

COCTaB, HTO 06eCneHMJ10 AOCTOBepHOCTb 

onpeAeneHnw npoMHocTHbix cbomctb ±10 MHa. 
flaHHbie no MexaHnnecKHM CBoftcTBaM 
npHBeAeHbi b Ta6n. 2. 

nonyneHHbie cjimtkm npeccoBann Ha. 
ropn30HTanbHOM npecce npn TeMnepaType 
saroTOBKM 4501 °C b nonocy pa3MepaMM 23 x 4 
mm. 3aTeM nonocbi 3aKanHBann c TeMnepaTypy 
500°C b BOAy h CTapniiM npn 170°C a TeneHne 
15 m. MexaHkmecKne csoncTBa nocne 
npeccoBaHHfl onpeAenann no cTaHAapTHOfl 
MeTOAUKe ncnbiTaHnCi Ha pacTJUKeHne Ha 
CTaHAapTHbix wiockhx o6pa3qax (rOCT 
1497-73). Ha Kax<Abift cocTaB ncnbiTbiBann 5-7 
o6pa3L^oB, hto ooecnennno AOCTOBepHOCTb 
onpeAeneHMR npoMHOCTHbix cbohctb ±10 Mfla. 
flaHHbie no MexaHnnecKMM cBOMCTBaM 
npHBeAeHbi b Ta6n. 3. 

B oahom us BapnaHTOB cnnaBa Ana 
BBeAeHUfl KOMnoHeHTOB (Fe, Cu, Ti, Zr, Mg, 
Mn, Ni, Cr, Bi, Ce, Be, B, V, Cd, Sb, Sn, 
Hf, K, S, Li, Ca, Sr, Ba) ncnonb30Bann 
cnnnicoanK)MMHi/ifi npoM3BOACTBa 3anopo)KCKoro 
npon3BOACTBeHHoro MeTannyprnMecKoro 
KOM6nH3Ta (TY 48-0103-150/0-93 Ha nepBHHHyio 
arifOMUHneBOKpeMHueByfo nnraTypy AK 90), 
nonyneHHbiH yrneTepMnnecKHM 
BoccTaHOBneHHeM rnnH03eMKpeMHe3eMMCTOM 

UJHXTbl B pyAHOBOCCTaHOBHTenbHblX 

sneicrponeMax. HcnonbsoBaHne noAo6HOH" 

MCXOAHOM UJHXTbl n03BOnfleT CHH3HTb CTOHMOCTb 

KOHe'HHoro cnnaBa. CocTaB ncnonb3OBaHH0ro 
cnnnKoanKDMMHHJi c npeAenbHbiM pa36pocoM 
Anfl OTAenbHbix napTHH npHBeAeH b Taon. 4. 
nocne pacnnaBneHn« wnxTy pasoaBnann 
anK)MHHneM MapKM A5, h nernpoBann otxoa3mh 
cnnaBa fl16 m nMraiypaMM aniOMMHMfl c Cu, Mg, 
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P, Ni m V ao KOHueHTpau,nfi sneMeHTOB, 
cooTB6TCTByiou4HX cnnasy 5 (cpeAHM^ cocTaB no 
npeAnaraeMOMy cnnaBy) b Ta6n. 1. 
flanbHeflwafl OTnHBKa m o6pa6oTKa cnnaBa 

COOTBBTCTBOBan M OnMCaHHbIM BblLUe. 

MexaHMHecKMe csoftcTBa cnnaBa, nonyneHHoro 
c ncnonb30BaHneM cnnnKoanK>MMHHfl, 
npMBBABHbi B cpaBHGHUH co CBOMCTBaMM cnnaBa 
5 m npoTOTMna b Ta6n. 5. Bmaho, hto 
ncnonb30BaHne b KanecTBe mcxoahoW ujhxtw 
cnnnKoanioMMHMfl, npnpoAHO nernpoBaHHoro 
MHorkiMki Heo6xoAMMbiMM Ann npeAnaraeMoro 
cnnaBa KOMnoHeHTaMH, oCecnenMBaeT BbicoKMM 
ypoBeHb MexaHHHecKnx cboPictb cnnaBa h 
AectpopMkipOBaHHbix nonycpa6pnKaTOB npvi 
BblCOKOM BblXOAe roAHoro. 

TaKMM o6pa30M, b npeA/iaraeMOM cnnaBe 
npeAen npoHHOCTH m npeAen TeKynecTH 
noBbiujaioTcn no cpaBHeHMio c npoTOTkinoM b 

nHTOM COCTOSHMH Ha 10-13% npH 
oTHocMTenbHOM yAnMHeHHH 6onee 1,5% h b 

Ae0Op M M pOBa H H O M COCTOflHHH Ha 25- 35% npM 

OTHocMTenbHOM yAnMHeHMH 6onee 3% Bhxoa 
roAHoro npH npon3BOACTBe AecjpopMHpoBaHHbix 
nonydpa6pnKaTOB noBbiiuaeTcn c 50 ao 6onee 
90% B KanecTBe ocHOBbi ujhxth npM 
npnroToaneHHM cnnaBa mo>kho ncnonb30BaTb 
ckinMKoamoMMHH^, nonynaeMbiM 
ymeTepMMMecKHM BoccTaHOBneHHeM 
anK)MocnnkiKaTOB. 

(DopMyna M3o6peTeHMfl: 

TeTeporeHHbi^ cnnaB Ha ocHOBe anwMMHMfl, 
coAep^aij^HM KpeMHki^, MeAb, HHKenb, >Kene3o, 
MamH^, MapraHeL\, THTaH, l^hpkohm^, xdom, 

nMTM« M OnOBO, OTnMMaiOU4M«Cfl TeM, HTO OH 

AononHMTenbHO coAepKMT Balaam, 4xxxtpop, 
Hepnft, oepkinnafi, 6op, ractpHM^, ioammK, cepy m 
no Kpa^Hei^ Mepe oahh aneMeHT H3 pyiAa: 
sucMyT, 6apn^, cypbMy, Kanbqufl, HaTpHR, 
Kan mm, ctdohUjMm npM cneAywLi^eM cooTHoiueHMM 
KOMnoHeHTOB, Mac. 

KpeMHMM 11 25 

MeAb 1 ,0 4,5 

MarHMM 0,05 1,0 

>Kene30 0,1 2,0 

MapraHei^ 0,1 2,0 

Umpkohmm 0,01 0,3 

TMT3H 0,01 0,4 

Xdom 0,005 0,5 

BaHaAMft 0,005 0,5 

HHKenb 0,05 2,0 

<Poafeop0,01 0,1 

Cepa 0,005 0,01 

JImtmm 0,001 0,01 

L(epMM 0,005 0,10 

6epnnnMM 0,005 0,05 

Bop 0,005 0,05 

OnoBO 0,005 0,05 

racJpHMM 0,005 0,15 

KaAMMM 0,005 0,10 

no KpaflHefl Mepe oahh sneMeHT M3 pnA3- 
BMCMyT, 6apntf, cypbMa, Kanbi^Mfl, HaTpn«, 

KanMM, CTpOHUMM 0,03 0,15 

AnwMHHHM OcranbHoeM 



o 
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Ta&nraia 1. Cocrasu (Mae. %) cnnason ana o6ocnoBaHH8 itpeflcnoB JierKpoBamoi 



7) 
C 

ro 
o 
<o 
ro 
o> 
o 

O 



n/n 


SUieMCHT 


npejpia- 
lueMux 
npecejioB 


3aa_we__i4 coera_ 


Bfcuue 
npejyia- 
raeMbrx 
npejiejioB 


npoToran 


1 


2 


3 


4 


5 


6 


7 


8 


1 


Si 


10,0 


18,0 


25,0 


28,0 


13,0 


2 


Cu 


0,5 


1,0 


2,75 


4,5 


5,0 


3,0 


3 


Mg 


0,03 


0,05 


0,53 


1,0 


1,2 


0,8 


4 


Fe 


0,05 


0,1 


0,95 


2,0 


2,5 


0,8 

______ 


5 


Mn 


0,05 


0,1 


0,95 


2,0 


2,5 




6 


P 


0,005 


0,01 


0,06 


0,1 


0,15 


- 


7 


Zt 


0,005 


0,01 


0,16 


0,3 


0,5 


0,15 


8 


Ti 


0,005 


0,01 


' 0,21 


0,4 


0,5 


0,2 


9 


Cr 


0,002 


0,005 


0,25 


0,5 


0,7 


- 


10 


V 


0,003 


0,005 


0,25 


0,5 


0,7 


- 


11 


Ni 


0,03 


0,05 


0,9 


2,0 


2,2 


^ 0,9 


12 


S 


0.002 


0.005 


0,008 


0,01 


0,05 


- 


13 


Li 


0,0005 


0,001 


0,006 


0,01 


0,05 


0,01 


14 


Ce 


0,003 


0,005 


0,053 


0,1 


0,15 


- 


15 


Be 


0,003 


0,005 


0,03 


0,05 


0,1 


- 


16 


B 

Sn 


0,002 
~ 0,002 


0,005 
0,005 


0,03 


0,05 


0,1 


- 


0,03 


0,05 


0,1 


0,01 


18 


Hf 


0,003 


0,005 


0,08 


0,15 


0,2 




19 


Cd 


0,003 


0,005 


0,053 


0.1 


0,15 




20 


Bi 


0,01 


0,03 


0,01 


0,07 







o 

CO 
CM 

o> 
o 

C 1 



-5- 



o 



1 


2 


3 , 


4 


5 


6 


7 


8 


21 


Ba 


- 


- 


0,02 


- 


0,07 


- 


22 


Sb 


0,01 


- 


0,02 


- 


- 


- ■ 




Ca 


- 


- 


0,02 


0,08 


0,09 


- 


24 


Na 


- 


- 


0,015 


- 




- 


25 


K 


0,001 


- 


0,005 


- 


- 


- 


26 


Sr 


0,005 


- 


0,03 


- 


0,06 


- 


27 


Zn 


- 


- 


- 


- 


- 


0,4 


28 


Pb 












0,08 


29 


Al 1 


OCT. 


OCT. 


OCT. 


OCT. 


OCT. 


OCT. 



TaGjiHua 2. MexamwecKKe cBoftcTBa jihtbk cruiaBOB (cocrdBu b cootbctctbhh c TaoVi. 
1) 





v CiuiaB 


3 


4 


5 


6 


7 


8 




CBOftCTBO >> V. 














70 
C 


C B1 Mria 


240 


265 


270 


260 


230 


240 


ro 


Oo^, MITa 


210 


250 


260 


250 


230 


230 


o 

(O 


8,% 


5,5 


4,0 


3,5 


1,5 


0,5 


0,5 



o 

to 

CM 
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o 



O 
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TaQjiMua 3 McxaHHuecKHe caottcTBa iie<J)opMKpoBaHHMX nojiy4»6pnKaTOB (cocraBU b 

COOTBCTCTBHH C Ta6jl. 1) 



""v^. CiuiaB 

CBOitCTBO\ 


3 


4 


5 


6 


7 


8 


Bhxoa 
roffHoro, % 


50 


90 


98 


90 


40 


SO 


O b , MTIa 


275 


390 


1 410 


430 


320 


340 


o 0i2 , MTIa 


210 


365 


390 


405 


300 


300 


8,% 


10,5 


5,0 


3,5 


3,0 


0,5 


2,5 



to 
o 
<0 
ro 
o> 
o 

O 



PQ 


0,005-0,05 






V 

U 


0,005- 
0,03 




0,005- 
0,05 


PQ 


0,005- 
0,05 

- 


CO 


0,005-0,2 


u 


0,03-0,3 


a 


0,005- 
0,12 




0,02-0,1 




0,001- 
0,005 


a 
#e 


s'o-i'o 




0,005- 
0,02 


pi 
N 


0,01-0,3 




0,001- 
0,02 


f 


0,03-0,3 


X 


0,01- 
0,05 


N 


0,3-0,5 




0,005- 
0,02 


H 


0,4-1,0 




0,005- 
0,03 


{J 
f w 


1,5-3,0 i 0,15-2,0 


•o 

o 


1 

o o 

s - 


> 


0,005- 
0,01 


-•-4 


30-43 


« 


j 0,005- 
0,01 



a 

o 
to 

<N 
G> 
O 



-8- 



r 



TafoiHua 5 MexaroraecKue CBottcTBa jihtmx m Ae$opMHpoBaHHi>ix cmiaBOB, 

IIPHIX>T0BJ1CHHHX H3 ^MCTUX KOMIIO He UTO B (CimaB 5, TaGui. 1) H C KCnOJIi>30BaHMeM 
CHJIHKOaJIIOMHHMH (CtDlUB 5*) B CpaBIieilHH CO CBO&CTB3MH IipOTOTKIia 



^vCocro^KHe 




JIUT. 




JIHT. 




JIHT. 


flccp. 




<5 B . 


°B< : 


<*0,2' 


°0,2. 


8,% 


8,% 


BblXOK 


CiuiaB 


MHa 


Mna 


Mlla 


MHa 






roflHoro, % 


npoTOTiin 


340 


240 


300 


230 


2,5 


0,5 


50 


5 


410 


270 


390 


260 


3,5 


3,5 


98 


5* 


415 


265 


390 


255 


3,5 


2,5 


95 



o 

o 

<o 

CM 
<J> 
O 



ro 
o 
to 
to 

o 

O 
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